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PURPOSE: To provide the optical recording medium 

which allows high-density recording by substantially 

reducing the diameter of spot light for reproducing or 

recording and reproducing. 

CONSTITUTION: This optical recording medium 1 is 
constituted by laminating a recording layer 2 for 
executing reproducing or recording and reproducing by 
utilizing the spot light and an auxiliary layer 3 which is 
changed in light transmittance according to the intensity 
of the light with which this layer is irradiated. The light 
transmittance of the auxiliary layer 3 increases in the 
central part where the light intensity of the spot light is 
high and the light transmittance of the auxiliary layer 3 
decreases in the peripheral part where the light intensity 
of the spot light is low, when the spot light is made incident on the auxiliary layer 3. The 
diameter of the spot light is substantially reduced and this light is made incident on the 
recording layer 2. 
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* NOTICES* 

• * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The optical recording medium characterized by carrying out the laminating of the recording 
layer reproduced or record reproduced using spot light, and the auxiliary layer from which light 
transmittance changes according to the irradiated luminous intensity. 

[Claim 2] An auxiliary layer is an optical recording medium according to claim 1 with which light 
transmittance is characterized by being the light transmittance change material which changes 
temporarily according to the irradiated luminous intensity. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention makes small especially the path of the spot light for read-out 
substantially about the optical recording medium reproduced or record reproduced using spot light, such 
as an optical disk, an optical card, and an optical tape, and is possible in high-density information 
storage -- carrying out - the mold optical recording medium only for playbacks, a mold optical 
recording medium recordable [ additional ], and a rewritable mold optical recording medium - it is 
applicable to all. 
[0002] 

[Description of the Prior Art] As a mold optical recording medium only for playbacks (optical disk), 
current [ CD ] (compact disk) and VD (videodisk) are put in practical use. The track pitch and the 
shortest pit length of these optical disks are decided from relation with the light absorption spot system 
(path of spot light) of a regenerative apparatus. That is, a track pitch is decided to go the cross talk from 
an adjoining truck into tolerance. An intersymbol interference with the pit of order goes into tolerance, 
and, as for the shortest pit length, is decided to become the value of a request of the regenerative-signal 
amplitude. 

[0003] In the case of CD, as a path of the spot light for read-out, it is abbreviation. 2.1 micrometers It is 
practical, consequently a track pitch. 1.6 micrometers The 0.83 micrometers of the shortest pit length It 
has become. At this recording density, storage capacity is abbreviation with a 12cm audio disk (one 
side). It is 780 megabytes and about 74-minute record is possible for a digital audio signal. Similarly, by 
the 30cm videodisk disk, the analog video signal of about 1 hour is recordable on one side. 
[0004] 

[Problem(s) to be Solved by the Invention] Now, recently, it is required that the high definition digital 
video signal of about 1 hour should be recorded on one side in magnitude about the same as CD. It is 
present [ CD ] in order to fill this demand. One 5 to 10 times the recording density of this is required. 
For this reason, as it explained previously that a track pitch made a click and the shortest pit length 
small, the cross talk of an adjoining truck increases, and increase of reduction and an intersymbol 
interference arises [ the regenerative-signal amplitude ], and a desired signal quality is not acquired. 
[0005] Then, in order to raise recording density, the research which makes the path of the spot light of a 
regenerative apparatus small substantially using shortening laser wavelength used for playback or a high 
NA lens is prosperous. For example, it is abbreviation about the laser wavelength used for playback of 
present [ CD ] and a videodisk using the second harmonic generation component (SHG). From 800nm It 
is the approach of setting to 400nm. If the wavelength of laser becomes half, recording density will be 
made about 4 times. However, still, SHG is points, such as stability, engine performance, and a price, 
and is not utilizable phases. In addition, wavelength usable as single wavelength laser is abbreviation. It 
does not pass to about 680nm, but there is a limitation in improvement in recording density. 
[0006] Moreover, if a high NA lens is used, the depth of focus becomes shallow, precision will be 
required of the distance of a lens and a disk and the manufacture precision of an optical disk will 
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become severe, therefore, NA of a lens - not much - high - it cannot do - the utilizable lens NA -- at 
most - It is 0.6. Consequently, laser wavelength It is made 680nm and is Lens NA. Even if it makes it 

0. 6, recording density is an abbreviation present [ CD ]. The present condition was being unable to pass 
2!4 times and being unable to record the high definition digital video signal of an one side about 1 hour 
in magnitude about the same as CD. 

[0007] 

[Means for Solving the Problem] Offering the optical recording medium which carried out the 
laminating of the recording layer reproduced or record reproduced using spot light, and the auxiliary 
layer from which light transmittance changes according to the irradiated luminous intensity in order that 
this invention might solve the above-mentioned technical problem, said auxiliary layer offers further the 
optical recording medium whose light transmittance is the light transmittance change material which 
changes temporarily according to the irradiated luminous intensity. 

[0008] If the spot light reproduced or record reproduced carries out incidence to an auxiliary layer in the 
optical recording medium constituted as mentioned above, by part for the core where optical 
reinforcement is strong, the light transmittance of an auxiliary layer will become large among spot light, 
and the light transmittance of an auxiliary layer will become small in a circumference part with optical 
weak reinforcement among spot light. Consequently, as for a part for the core where optical 
reinforcement is strong, as compared with a circumference part, reinforcement becomes large more 
among spot light, and, as for the circumference part with optical weak reinforcement, reinforcement 
becomes small more among spot light as compared with a part for a core. That is, the path of spot light 
becomes small substantially and incidence is carried but to a recording layer. 
[0009] 

[Example] One example of the optical recording medium which becomes this invention is explained to a 
detail with a drawing below. 

(A) of <radical Motohara **> drawing 1 is the side elevation of an optical recording medium (an optical 
disk is called hereafter). In drawing, it is the auxiliary lay er which consists of light transmittance change 
material from which light transmittance changes with the luminous intensities by which the optical disk 
was irradiated to 1 and a recording layer and 3 were irradiated to 2 temporarily (that is, only while spot 
light has hit). The optical disk 1 has the composition that the laminating of a recording layer 2 and the 
auxiliary layer 3 was carried out one by one. 

[0010] A recording layer 2 is a recording layer reproduced or record reproduced using the spot light 
which has optical intensity distribution (for example, Gaussian distribution) as shown in (C) of drawing 

1 , for example, consists of a forming-on base pit, a fixed (it is irreversible) phase change ingredient, 
etc., and the information on an optical disk is read by the reflected light and the transmitted light from a 
recording layer 2. The auxiliary layers 3 are a light transmittance change material from which light 
transmittance changes with irradiated luminous intensities temporarily, for example, annular 
organometallic complex, and phase change ingredient, photochromic, etc., and light transmittance 
becomes large, so that the luminous intensity which carried out incidence is large, as shown in (D) of 
drawing 1 . 

[001 1] the above - the optical disk [ like ] 1 is reproduced or record played using the spot light from the 
spot Mitsuteru gunner stage 4, as shown in (A) of drawing 1 That is, incidence of the optical spot 
irradiated from the spot Mitsuteru gunner stage 4 is carried out to a recording layer 2 from the auxiliary 
layer 3 side which is light transmittance change material; and playback and record playback actuation 
are made. The reflected light b or transmitted light b' is read, and the light a which carried out incidence 
to the recording layer 2 is reproduced, and a recording layer 2 carries out fixed (irreversibly) change by 
the optical spot, and information is recorded. 

[0012] Since it has the optical property of optical reinforcement and light transmittance as shown in (D) 
of drawing 1 , the auxiliary layer 3 which is light transmittance change material at the time of the 
exposure of this spot light will reduce substantially the diameter of an optical spot used for playback and 
record. When the spot light X (diameter x of an optical spot) which has the optical intensity distribution 
shown in (C) of drawing 1 carries out incidence to the auxiliary layer 2 which is light transmittance 
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change material, namely, in a central part with large reinforcement Since light transmittance is large as 
compared with a circumference part with small reinforcement, more light carries out passage 
transparency. In a circumference part with small reinforcement Since light transmittance is small as 
compared with a central part with large reinforcement, passage transparency of light will decrease more, 
and as shown in (C) of drawing 1 , incidence will be carried out to a recording layer 2 as a small sharp 
optical spot Y of the diameter of an optical spot (the substantial diameter y of an optical spot). 
Consequently, high-density playback and record playback are attained by the optical spot Y of the small 
path y. In addition, (B) of drawing 1 is the example winch constituted the optical disk as a mold optical 
recording medium only for playbacks which has pit-like a substrate and a reflecting layer, and is the 
same as drawing 2 mentioned later. This optical disk 1 1 carries out the laminating of a substrate 12, the 
auxiliary layer 13 (auxiliary layer 2 correspondence of an optical disk 1) which is light transmittance 
change material, a reflecting layer 14 (recording layer 2 correspondence of an optical disk 1), and the 
protective layer 15 one by one. 

[0013] Here, contraction extent of the diameter of an optical spot is explained. In order to give 
explanation easy, supposing the reinforcement and light transmittance of incident light are a light 
transmittance property like the dotted line of (D) of mostly proportional drawing 1 , the diameter of an 
optical spot is abbreviation. It is reduced to three fourths. In fact, since it has a property like the 
continuous line of (A) of drawing 1 , the diameter 6f an optical spot is reduced further, and it is 
abbreviation substantially. It is set to three fifths. Since the auxiliary layer 3 which is light transmittance 
change is passed twice when detecting the reflected light, as shown in drawing, the diameter of an 
optical spot is reduced further. It is set to 1 / 2 -1/3, and if it is made recording density, it will increase 
about 4 times to 9 times. ■ ; 

[0014] The <auxiliary layer which is light transnnttance change material> auxiliary layers 2 are a light 
transmittance change material from which light transmittance changes with irradiated luminous 
intensities (temporarily), for example, annular organbmetallic complex, and phase change ingredient, 
photochromic, etc., and light transmittance becomes large, so that the luminous intensity which carried 
out incidence is large, as shown in (D) of drawing 1 . 

[0015] As light transmittance change material, the zirconium poly FIRIN complex with two alkyl groups 
which is an annular organometallie complex can be used. If the spot light for read (wavelength > the 
light which is 420 nm) is irradiated, a zirconium poly FIRIN complex without an alkyl group will 
generate to a zirconium poly FIRIN complex, and light transmittance will change to it temporarily a lot 
according to the optical intensity distribution of spot light. Consequently, as mentioned above, the path 
of a substantial spot light becomes small. If an exposure is lost in the spot light for read, it will return by 
recombination. 

[0016] Moreover, as light transmittance change material, what the pyridine (the other polar molecules 
NH3 and anion C1-) combined with the phthalocyanine metal (nickel, aluminum, iron, tin, other 
transition metals) complex as a ligand can be used. If this irradiates the spot light for read (wavelength 
600 to 700 nm), separation of coordinate bond will be caused and light transmittance will change with 
change of light absorption spectrum temporarily a lot Consequently, as mentioned above, the path of a 
substantial spot light becomes small. If an exposure is lost in the spot light for read, it will return by 
recombination. In addition, the ligand of a naphthalocyanine metal complex is also this appearance. By 
the optical exposure near 800nm, since light transmittance changes a lot and returns by recombination, it 
can be used as light transmittance change material. 

[0017] Since separation and the recombination reaction of the metal coordinate bond of these annular 
org^ometalli^omplexes^c to playback of a high 

transfer rate. Furthermore, it can apply by the spinner method, and production is possible in a cheap 
manufacturing facility, and there are the features with sufficient productivity. 

[0018] Furthermore, a phase change ingredient may be used as light transmittance change material. As a 
phase change ingredient, many ingredients, such as TeGeSb, TeSnSe, TeGaSe, and InSb, are known, for 
example. The phase change ingredient is usually made into the crystallized state (heating or optical 
exposure), and it changes into the condition that the permeability of light is bad. If it heats to a melting 
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condition with playback light, it will be in an amorphous condition and permeability will carry out rise 
change temporarily. Consequently, as mentioned above, the path of a substantial spot light becomes 
small. If ah exposure is lost in the spot light for rea^ a phase change ingredient will be cooled and return 
and permeability will worsen again at a crystallized state. 

[0019] Attaching with a sputtering technique or vacuum deposition is possible, these phase change 
ingredients can be formed in a reflecting layer, continuation, and the same vacuum layer, and its 
productivity is good. Moreover, the wavelength dependency of light is small, there is sensibility from 
ultraviolet also to which light of the infrared wavelength range, it is wide range, and it is possible to 
make change cause. 

[0020] Moreover, light transmittance is good also considering the light transmittance change material 
which changes fixed (not temporary) as an auxiliary layer 2. For example, the peri naphth thioindigo 
which is photochromic [ which changes to a transformer object and a cis- object ] may be used. This 
changes to a cis- object (near [ 500nm ] absorption maximum) easily by the optical exposure of a 
transformer object (near [ 600nm ] absorption maximum), and light transmittance increases remarkably. 
[0021] As shown in (A) which is already explained drawing 1 , optical disk 1' to which light 
transmittance used as the auxiliary layer 2 the light transmittance change material which changes fixed 
is also reproduced or record reproduced using the spot light (wavelength 600nm) from the spot 
Mitsuteru gunner stage 4. That is, incidence of the optical spot a irradiated from the spot Mitsuteru 
gunner stage is carried out to a recording layer 2 from the auxiliary layer 3 side which is light 
transmittance change material, and playback and ^record ^playback actuation are made. The reflected light 
b or transmitted light b' is read, and the light whichjcanied out incidence to the recording layer 2 is 
reproduced, and a recording layer 1 carries out fixed (irreversibly) change by the optical spot, and 
information is recorded. 

[0022] When spot light carries out incidence to the auxiliary layer 2 which is light transmittance change 
material, in a central part with large reinforcement, since light transmittance is large as compared with a 
circumference part with small reinforcement, more light, will carry out passage transparency, and 
incidence will be carried out to a recording layer -l as a small sharp optical spot of the diameter of an 
optical spot. Consequently, high-density playback and record playback are attained by the optical small 
spot. At this time, as for the auxiliary layer 2 which is light transmittance change material, light 
transmittance is changing fixed (not temporary). 

[0023] Therefore, in order to return the light transmittance which changed fixed, a fill-in flash 
(wavelength 500nm) c is irradiated, and it returns to the original condition compulsorily so that light 
transmittance may change from the fill-in flash exposure means 5 contrary to spot light. 
[0024] Since light transmittance change of a photbchromic ingredient is photon mode change, there are 
the features, like a highly sensitive speed of change which cannot receive effect of environmental 
temperature easily is quick. 

[0025] <The example of an optical disk>, next the 'example of an optical disk are explained with 
reference to drawing 2 - drawing 8 . The laminating of the auxiliary layer which consists of light 
transmittance change material between the layers which function substantially as the incidence way and 
recording layer of an optical spot for read is carried out to the optical disk. In addition, for the inside a of 
drawing, the reflected light and b' of the incident light for read-out and b are the transmitted lights. That 
is, when light carries out incidence through the substrate of an optical recording medium, the laminating 
is carried out between the addition layers or reflective film which were added in order to raise the Men 
top as for whom the light of a substrate does outgoing radiation or a substrate, record film, or record 
reproducing characferisticirMoreovec out incidence, without passing along the 

substrate of an optical recording medium, the laminating is carried out on Men as for whom the light of 
between the Men top as for whom a substrate does optical incidence, or the reflective film and protective 
coats, or the reflective film does incidence. 

[0026] Drawing 2 is an example to the mold optical recording medium only for playbacks, and is an 
example which has a reflecting layer (refer to (B) of drawing 1 mentioned above). An optical disk 1 1 
carries out the laminating of a substrate 12, the auxiliary layer 13 which is light transmittance change 
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material, a reflecting layer 14, and the protective layer 15 one by one. Information was recorded as a pit 
of a substrate 12, and since the reflected light from the reflecting layer 14 corresponding to this pit is 
read, the auxiliary layer 13 which is light transmittance change material has been formed between the 
reflecting layers 14 which function substantially as the incidence way (substrate 12 which is the 
incidence side) and recording layer of an optical spot for read. 

[0027] Drawing 3 is an example to a mold optical recording medium recordable [ additional ] and a 
rewritable mold optical recording medium, and is, an example which has a reflecting layer. An optical 
disk 16 carries out the laminating of a substrate 12, a recording layer 17, the auxiliary layer 13 that is 
light transmittance change material, a reflecting layer 14, and the protective layer 15 one by one. Since 
information is recorded as optical change (or magnetic change using optical change) of a recording layer 
17 etc. and the reflected light from a reflecting layer 14 is read, the auxiliary layer 13 which is light 
transmittance change material has been formed between the incidence way (substrate 12 which is an 
incidence side) of the optical spot for read, and the reflecting layer 14. 

[0028] Drawing 4 is an example to a mold optical recording medium recordable [ additional ] and a 
rewritable mold optical recording medium, andis an example which does not have a reflecting layer. An 
optical disk 23 carries out the laminating of a substrate 12, the auxiliary layer 13 which is light 
transmittance change material, a recording layer 1 7, and the protective layer 1 5 one by one. Since 
information is recorded as optical change of a recording layer 17 etc. and the reflected light from a 
recording layer 17 is read, the auxiliary layer 13 which is light transmittance change material has been 
formed between the incidence way (substrate 12 which is an incidence side) of the optical spot for read, 
and the recording layer 17. 

[0029] Drawing 5 is an example to a mold optical recording medium recordable [ additional ] and a 
rewritable mold optical recording medium, and is the example which prepared the addition layer for the 
improvement in a property in the recording layer. An optical disk 1 8 carries out the laminating of a 
substrate 12, the auxiliary layer 13 which is light transmittance change material, the enhancing layer 19 
which is an addition layer, a recording layer 17, the thermal break 20 which is an addition layer, a 
reflecting layer 14, and the protective layer 15 one by one. Since information is recorded as optical 
change (magnetic change using optical change etc.) of a recording layer 17 and the reflected light from 
-reflecting layer 14 and a recording layer 17 is read, the auxiliary layer 13 which is light transmittance 
change material has been formed between the incidence way (substrate 12 which is an incidence side) of 
the optical spot for read, and reflecting layer 1 4 and a recording layer 17. 

[0030] Drawing 6 is an example to a mold optical recording medium recordable [ additional ] and a 
rewritable mold optical recording medium, and is the example of a transparency mold. An optical disk 
19 carries out the laminating of a substrate 12, the auxiliary layer 13 which is light transmittance change 
material, a recording layer 17, and the protective layer 15 one by one. Since information is recorded as 
optical change of a recording layer 17 etc. and the transmitted light from a recording layer 17 is read, the 
auxiliary layer 13 which is light transmittance change material has been formed between the incidence 
way (substrate 12 which is an incidence side) of the optical spot for read, and the recording layer 17. 
[003 1] Drawing 7 is an example to the mold optical recording medium only for playbacks, and is an 
example read without passing a substrate. An optical disk 24 carries out the laminating of a substrate 12, 
a reflecting layer 14, the auxiliary layer 13 that is "light transmittance change material, and the protective 
layer 15 one by one. Information was recorded as a pit of a substrate 12, and since the reflected light 
from the reflecting layer 14 corresponding to this pit is read, the auxiliary layer 13 which is light 
transmittance change material has been formed between the reflecting layers 14 which function 
substantially as the incidence way (protective-layer 15 which is the incidence side) and recording layer 
of an optical spot for read. 

[0032] Drawing 8 is an example to the mold optical recording medium only for playbacks, and is the 
example which prepared the addition layer for the improvement in a property. An optical disk 21 carries 
out the laminating of a substrate 12, the dielectric layer 22 which is an addition layer, the auxiliary layer 
13 which is light transmittance change material, the dielectric layer 22 which is an addition layer, a 
reflecting layer 14, and the protective layer 15 one by one. Information was recorded as a pit of a 
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substrate 12, and since the reflected light from the reflecting layer 14 corresponding to this pit is read, 
the auxiliary layer 13 which is light transmittance change material has been formed between the 
reflecting layers 14 which function substantially as the incidence way (substrate 12 which is the 
incidence side) and recording layer of an optical spot fof read. 
[0033] 

[Effect of the Invention] As explained in full detail -above, ************ which becomes this invention 
Since the laminating of the recording layer reproduced or record reproduced using spot light and the 
auxiliary layer from which light transmittance changes according to the irradiated luminous intensity is 
carried out, if the spot light reproduced or record reproduced carries out incidence to an auxiliary layer 
Among spot light, among spot light, the light transmittance of an auxiliary layer becomes large, the light 
transmittance of an auxiliary layer becomes small, -the path of spot light becomes small substantially and 
incidence is carried out to a recording layer by the, part with optical weak (circumference) reinforcement 
in a part with strong (core) optical reinforcement. Therefore, high-density playback or record playback is 
attained. 



[Translation done.] 
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